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Equipment and Procedure for Determining the Elastic Modulus

of Carbon—Epoxy Composites 
A new method of measuring the elastic modulus 
of carbon/epoxy filament-wound structures includes 
the test device design and fabrication and a standard 
"NOL ring" (Naval Ordnance Laboratory test ring. 
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ASTM designation D-2290-64T) as the test specimen. 
Previously, elastic modulus determinations were 
made by loading a ring in a testing machine, inde- 
pendently measuring the head movement of the ma- 
chine and the load versus time, and then referring 
to a graph of head movement versus load to deter- 
mine the modulus. The new method provides a more 
accurate measurement of the NOL ring elastic 
modulus, and is adaptable for use with fiberglass/ 
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epoxy rings. The NOL ring, already being used in 
tensile strength determinations, eliminates the 
requirement for an extra test specimen for deter-
mining the elastic modulus. 
The testing device is shown in the photograph. 
Equal and opposite line loads are applied to the 
ring by 113 g (0.25 lb) weights. Deformation along 
the load axis is measured with a 2.54 p m (10 ' 
in.) dial indicator mounted such that it applies vir-
[Lially no load to the ring (less than I gram). Con-
tact between the indicator and the ring is detected 
viith a very sensitive microswitch which operates 
a light. The stem of the indicator is adjusted manu-
ally until the light flickers. Deformation values 
are repeatable to within 5.08 p m (0.0002 in.). 
The equation governin g
 the elastic modulus is: 
E - k	 12	 0. 149r 
v here
r = mid-surface radius 
w = ring width 
ring thickness 
slope of load-deformation plot 
k	 calibration factor 
Before each use, the testing device must be calibrated 
with a steel calibrating ring of known modulus. 
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